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mammary epithelial cells (Peaker et al., 1998). The pres-A Role for Serotonin
ent paper reports that 5-HT is also synthesized by thein the Mammary Gland epithelial cells, raising the question whether 5-HT may
cooperate with FIL to negatively regulate milk secretion.
FIL disrupts mammary membrane trafficking, which
is associated with downregulation of PRL receptors andIn this issue of Developmental Cell, Matsuda et al.
decreased epithelial cell differentiation. It has been sug-describe an unexpected function for the neurotrans-
gested that FIL may also cause adaptive changes inmitter serotonin in the mammary gland, in which local
epithelial cells important for sustaining milk secretion insynthesis of serotonin by the mammary epithelium
response to milk removal (Peaker et al., 1998). Matchingplays an important role in the negative feedback loop
of milk production to demand is normally achieved byopposing stimulation of mammary gland development
increased numbers of epithelial cells. This likely occursand lactation by prolactin. This feedback loop is impor-
by promotion of cell proliferation and/or cell survival.tant for suppression of milk secretion in response to
However, it is unknown whether this is caused by FILfilling of the gland. This novel finding adds to the grow-
or some other milk factor. Serotonin might serve thising body of evidence for diverse functions of serotonin.
function by acting as a mitogen and/or survival factor
(Nebigil et al., 2001; Persico et al., 2003) for epithelialNeurotransmitters play diverse roles in primitive organ-
cells. This question might be addressed using mam-isms, and developing neural and nonneural cells, medi-
mosphere cultures or other relevant in vitro system.ated by receptors, transporters, and signal transduction
Taken together, results of the study by Matsuda et al.mechanisms similar to those used in neurotransmission
(2004) indicate that locally synthesized 5-HT is a key(Weiss et al., 1998). Serotonin (5-HT), well known for its
autocrine player in the negative feedback autocrine-many roles in neural development (Lauder, 1990), also
paracrine loop regulating homeostasis of milk produc-acts as an early developmental signal for oocytes and
tion and secretion in lactating mice. It will be interestingembryos of diverse species, including sea urchins, star-
to see if future studies reveal other roles for 5-HT in thefish, molluscs, Drosophila, and rodents (Buznikov et al.,
mammary gland.2001). In mice, 5-HT regulates preimplantation embry-
This report adds significantly to accumulating evi-onic development (Vesela et al., 2003). In postimplanta-
dence for diverse roles of 5-HT in developing and maturetion embryos, 5-HT regulates cell migration, prolifera-
nonneuronal cells. These functions, as well as rolestion, morphogenesis, and expression of growth factors
played by 5-HT in primitive organisms, are likely vestigesand extracellular matrix molecules (Moiseiwitsch et al.,
of the evolutionary history of this versatile neurotrans-2001; Nebigil et al., 2001; Sari and Zhou, 2003).
mitter.The paper by Matsuda et al. (2004) describes a novel
role for 5-HT in the mammary gland. The authors present
compelling evidence that local synthesis of 5-HT by the
mammary epithelium plays a primary role in the negative Jean M. Lauder
feedback, autocrine-paracrine loop that opposes endo- Department of Cell and Developmental Biology
crine stimulation of mammary gland development and University of North Carolina School of Medicine
lactation. This homeostatic regulation is critical for sup- Chapel Hill, North Carolina 27599
pression of milk secretion in response to filling of the
gland.
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